
PATENT APPLICATION 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 
HIROSHI AOTO ET AL. 
Application No.: 10/769,765 
Filed: February 3, 2004 



For: DIELECTRIC FILM STRUCTURE, ) 

PIEZOELECTRIC ACTUATOR USING : 

DIELECTRIC ELEMENT FILM ) 

STRUCTURE AND INK JET HEAD : 



Examiner: Unassigned 
Group Art Unit: 2861 



February 14, 2005 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



SUBMISSION OF PRIORITY DOCUMENTS 



Sir: 



In support of Applicants' claim for priority under 35 U.S.C. § 1 19, enclosed are 
certified copies of the following Japanese applications: 



2003-031681, filed February 7, 2003, and 
2003-031682, filed February 7, 2003. 



Applicants' undersigned attorney may be reached in our Washington, D.C. office 
by telephone at (202) 530-1010. All correspondence should continue to be directed to our 
below-listed address. 

Respectfully submitted, 




Douglas W. Pinsky 
Registration No. 46,994 



FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212)218-2200 

DWP/tmc 



DC_MAIN 193006v1 



-2- 




B * m # at If 

JAPAN PATENT OFFICE 



8U tt & ft^tlCEI^tiTi'Sl Jg (i T I'd ttl 6 #St;|E«$iiT 
■•'«4*iitra-c*5:ii fit n/j 1- & o 

T his is lo certify that (he annexed is a true eopy of the following application as filed 
^l ^.f 'iih this Office. 



tiv m t- n a 

Date of Application: 



2 0 0 3 2 )\ 7 B 



ttj m # 

Application Number: 
fST. I0/C| : 



#12 0 0 3-031681 
[J P 2 0 0 3 - 0 3 1 6 8 1 ] 



e a 

pplicani(s): 



CERTIFIED COPY OF 
PRIORITY DOCUMENT 




Commissioner, 
Japan Patent Office 



2004^1 11150 




tUIE*-^ mtiE# 2 0 0 4 - 3 1 0 3 



2003-031681 



^-v: 1/ 



[«K«] 

[ses#-5-] 

[ttWB] 

[ft*] 
[ft*] 

[ft*] 

[ft*Xfi*lfc] 
[H^U^l 

[#a±] 

[ft*Xfi*^l 



251930 

TO:15^ 2n 7B 
H01L 41/09 

T 9 * 9 t£hXf\Z'{ y? V x. y b^y K 

1 

fMAfflET^3T@ 3 Of 2f 

mJ^AHET*^ 3TS 3 0#2-^- +ty>t^ 

M&Us^m&TX? 3TS 3 0#2# 

000001007 
100088328 
03-3585-1882 



tBiiE# 2004-3103000 



#11 2003-031681 



IMiiLfziXMA] 



100106297 

100106138 

089681 

21.000R 

l«» 1 

m® i 
mm i 



mm. 2003-031681 ^-v : 1/ 

[wm%] mm* 

mmfomtmmmzttLx (in) n^tt^ti, 

^o, fgifmf$m^Tfe^; (i) : 

k= (C 1M /C. 110 ) x (W_ 1I0 /W 111 ) (1) 

(±IE55 (1) K*3V>t\ 

Cm : Out-of-plane X*ft@W«9£Kfctf ( 1 1 

l ) m<o\£-^(Oij^ y hifc ; 

C_n0- In-plane Xj»0«fil»3e^i3*t*3im#KO (-110) ffi 

<7)kf-^<7)^ ^ > us: ; 

W m • Out-of-planen y * y >TJ] - rXlftlHl#rai5£Ki3tt*if 
IMo (ill) ISoe-^o-NMBIS ; 

W_no : I n - p 1 a n e n >;> * > r * - :TX&iaWiH£K£»t*l8m#flJltf> 
(-1 10) ®<7)tf-^c7)ijqfii|ig 

■C***o ) 

[0 0 0 1] 



tiiiiE# 2004-3103000 



mU 2003-031681 



^-v: 2/ 



[0 0 0 2] 

[t«CO}£#T] 

f^>|yi^>li& (Pb (Zr, Ti) 0 3 , PZT) , f-?^^ , J'7 
A (BaTi0 3 ) , f ^ 3 - "7 y A ^ t « (Pb ( 

Zr, Ti) 03-Pb (Mgi/3Nb2/3) O3, PZT-PMN) mMfo* t*fr 

Witf, SI*#KfllJ^#*^r-f *£E*r^f-ii-^»±, /^-v^-;i/3>h 0 ^- 

J£fc L-CflJffl$tLTv^ 0 
[0 0 0 3] 

tobfiX\<*Z>o ZtibOttt Ltli, M^ti\ #<&BS5 3 - 1 2 1 3 
(tfr^ttl) i:^$^TV^A>ft^7^feO, #<&BS6 2 - 2 2 7 9 

8459 o^m (%mxm3) > #^7-3 3 0 8 9-^&$& (#i«m4) 

, ab^vMi*S#fp5 2 6 5 3 1 (#I^m5) CHi^titv^vx 

[0 0 0 4] 

f&JK^fT, r/^yx-;I>A-;Ko^mo 04^ ( a ) 14^*^7 
-ys^(r>^ Vx. v b^y FVfflftffl-Clb «9 , HI 4 (b) ii (a) coD-M 

^^-^^-^8, Mif9. 7 X>7>- h 1 0 <D3 -DOUfrfrbmf&ZtlZ 
0 y X;i/ 7w-hi: {±^5e^> WW* X tfEM-?W&v> s 3 «M $ tir 



tb!E# 2004-3103000 



i 



mm 2003-031681 



tUv^ 0 IC, #^X;ni, 1 o©7^f ax-^c^Lt 1 of oRtt 

o 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 



miE#2 004-3103000 



#fl 2 0 0 3 - 0 3 1 6 8 1 ^- v : 4/ 

[0 0 0 9] 

K {± 7, * >j - > epjRiJ J: £ if -?-^JE*#tt £ £ -CjRJE t? § * v 
[0 0 10] 

iiS^S-ft £ ti& IZ t\ t tz 4 y ? v i ■> h ^ y K# «fc 13 SR'fb $ *i£ (5 £\ ftttB 
[0 0 1 1 ] 

mm-m (mocvd) ktwijmzxioj&m&fti&mku zbizmmimn 

In H H B «5t * mm L T#'tt & B^#1" £ jftft **ff ^^itv^o 
[0 0 12] 

Miit #§3¥6 - 3 5 0 1 5 UtiMLttc < 1 1 1 

> S£fp]Jt7& ? 7 0 %&±X*&2>mmfcik&<7)?-? yW.V)Vu VBtf&fc*^? 

mmt/zmmfc a±mm mm*. szv&m.i.K < o o 1 > &fam&7 o%m 

[0 0 13] 



tfi|iE#2 004-3103000 



mm 2 0 0 3 - 0 3 1 6 8 1 ^- v : 5/ 

[0 0 14] 

5-r\ t<7)j±.mmm, r^mis^^ym.® (pzt) m&frtit 

m& <, m.*)& LtzmKJ±m.m^M l < i&ti- &<> 

[0 0 15] 

[#it^m i ] 

#2rBS 5 3 - 1 2 1 3 8 -^-^fR 

#£B8 62-22790 
[#M3] 

7^H#It4 5 8 4 5 9 0#^IR 

[#i^m4] 

7 - 3 3 0 8 9 

*S#It5 2 6 5 3 1 5-5r<&fR 

[#fF^K6] 
#IFP 6 - 3 5 0 1 5 4 -^2rfft 
[0 0 16] 

mm fim&Lxo t-t& mm] 

[0 0 17] 



miiE#2 004-3103000 



mm 2 0 0 3 - 0 3 1 6 8 1 ^- V : 6/ 

1- i> mrnmmm^ & o x , 

lfm#:M^m»«^MtT (111) Mgefrtt£WU 

i£i§m«l<7)Tf^ (i) : 

[0 0 18] 

lit 2] 

k = (C./C-no) x (W.mo/W,,,) (1) 

[00 1 9 ] 

(_LfE:£ (1) K*3V>T\ 

Cm : Out-of-plane X$l0#n!^i3&t£f§ SMI?) ( 1 1 
l) m(o\£-?(Dji<y y h^c; 

C_nO - I n — p 1 a n e X%mmM7£liZ&l<i &mmfaWk<V (-110)® 
Win • Out-of-planen y ^ > 7i] - rX^IHW^^iott^if 

m«l<7> (i i i ) ffi<D tr- ^ <7)4Miifs ; 

W_nO : I n - p 1 a n e n y * y yjj - 7*xm®WM7£^&tf &MWfoWk<D 
(-110) ffi^tf-^co^tiPS 

-c&& 0 ) 

[0 0 2 0] 

£33, I n - p 1 a n e X*£[H#f<7> (-1 10) MO^t: - ? 
[0 0 2.1 ] 



tBKE#2 004-3103000 



mm 2 0 0 3 - 0 3 1 6 8 1 ^- V : 7/ 

[0 0 2 2] 

^mmmmtwmmmt, f^iiM^iMt^at (1 1 d is^ 

"C, ^*<7)^ H B B . **v>l±^jfeO (111) MISf6]f4<7)Mm^fll*^C#'ttc7) 

k# s 3 «t ^£ v^Hiicab «9 , £ t^cti k?$ ? 5 <fc v>|gm> $<btc{±k* J 7«t 
[0 0 2 3] 

*$&Wt::i3tt£ (111) ffi@Efp]tt<^lfm#Mt LT(±, Ou t-o f-p 1 
ane XttLnVifflfe-e (Ill) Mi:f1rt^>I(?)*^I-»' (111) 
M(7)^7 > b %jt<D 1 0 %J£JLTT*afe «9,^o In-plane XMMJ^-C | 
-110! ffiCffft^^*^/ MgW* (-110) m<DJj>y> h$L<D 1 0 

< (4 1 %£lTO4o 
[0 0 2 4] 

#3&W<&^m^«Mc#l±, «Fi L< 14, SMl#BW*P b, Z r, Ti, Mg 
, Z nS^N b *>^^ < i: ^ 3iIW±<D%i^tri t «-#f ^ W 

[0 0 2 5] 

0 ^mJJJLTT?**o itiiaot, St«frBI^)J***^<"t*i £izXoXM% 



miiE#2 004-3103000 



#fl 2003-031681 ^- V \ 8/ 

< «t «5fiFi L< fi 1 0 0 nmUl±, 1 5 ^ m^JLTtf* *9 , 2biz$f-tL< 
l± 5 0 0 n mJ^±, 1 0 // mJ2JLT"C£> £ 0 
[0 0 2 6] 

[0 0 2 7] 

o 

[0 0 2 8] 

KI±l^El7^f ai-i' ^iia &<£>T?£> 

[0 0 2 9] 

*3&iJJ!Ji, i^m^M^i5^-i>X^[H^WJ^» ? k= (Ciii/C_no) x ( 
W-iio/Wm) fcSaSKfcur, k^i <fc 0^:§v»|isfc, L< Ji2 «t *)± 

hh 0 z\fihmmmzii^x. mk^m^, *&wifl£3fco (111) mm* 



tBSE#2 004-3103000 



&WI 2 0 0 3 - 0 3 1 6 8 1 ^- v : 9/ 

h ti X v > a o i o SL ti ( ± x & 0 iff SO ^ is v » -c o y * y y jj - y co fg 
[0 0 3 0] 

i><DX&%^j)^ ^Jx.(i\ MPM0. 2° -1° , XjgfIE^5 0 

k v , xmmmmtf a o m a w^-c^so^a^ ijm -c § 5 0 

[0 0 3 1 ] 

^ r 4 * y -? v - t 4 y & z-cj&m-r iit^-ci, 5fc £ ^-r^: (1 

[0 0 3 2] 

V *A (B a T i 0 3 ) , (P b T i O3, PT) „ yWV)Vuy 

ii& (Pb (Zr, Ti) 0 3 , PZT) , *9>m& s 7>9>, Sl&-t^ 
$& (Pb (Zni/ 3 Nb 2 /3) 0 3 , PZN) , v^^y^A-trilft (Pb ( 
Mgi/3Nb 2 /3) O3, PMN) , -vv-)l<-*yM§& (P b (Ni 1/3 Nb 2 /3 
) O3, PNN) , -*y»*U^A (KNb0 3 , KN) , -tyf'Jf^A ( 



miiE# 2004-3103000 



#11 2 0 0 3 - 0 3 1 6 8 1 rt- v : 10/ 

LiNb03, LN) %t\ $>2>\,*i*ZtLb<nmfefc (M x.lfPMN-PT@i 
^ PZN-PTH»#, PNN-PT|«if) £W£-<trt ? -e§& 0 =t 
•9 i L < JiStW^K^P b, Zr, Ti N Mn, Zn, Nb<7)9 *>^& < <b & 
3a*m±X^^#tf - <h *mWit U Ftfx.f£P Z T, PZN, PMN*4v»l± 

LTti 1 0ti%i^T> Mf&jtmZW&l- &jtm t Ltii 1 0^;v 

^wip^ o i wa&m * -c § & mm -c * n t * # k ®i is £ ti & & <d -v & & 

jf£ L<(±, Na, K, Ca, Cr, Co. Bi, Sr, La, Zr, S 
n, Mg, Mn, Zn, Nb, Ta, Ni * ^ (Dytm > &&Wid;}x 

[0 0 3 3] 

^ * if co ^ t -r & c: t tf-c § * o SSttfl- ti# I- PIS $ a a *> co -e fi £ v > ^\ 
IfiUlifi^ 'f'Jy'JA, ^f-^A, ^v^A, Dv^, tx^A 

> ^ it, a. ^oa, 7^3 a& ^ (D&mzmifz z twc& %> 0 #cs 

[0 0 3 4] 
[0 0 3 5] 

L< »±->'J hn>f^A (S r T i 0 3 ) , $Hb^*v 

VJ* (MgO) , »/>3-^A (z r 0 2 ) > ^fcBlft^a-^A, # 



miiE#2 004-3103000 



#11 2 0 0 3 - 0 3 1 6 8 1 ^- v : 11/ 

'j^AH (GaP) , *f7r4T («-Al203) > 

[0 0 3 6] 

o 

[0 0 3 7] 

[0 0 3 8] 
[H«0] 

1~8 

JJJLTOJ: 9 KLTHJfcfll 1 ~ 8<Dmnfcmm)&i£t LXm 1 <0 (a) fcitf ( 
b) HBI^i-4WSF*>*Wffi*T^'f-J.i-^*ftliL^:o HI 1 <F> (a) 
^Opig«F* > *T^^AJ.-^OjjffaigT?*»), m\<T> (b) (a) (DA- Am 
HT&orfifeWfL"C^i"WfffiEI^**o #10 1 £ti"]JS 1 0 0 // m?)S£ 8 

OO/imtL^o 
[0 0 3 9] 

f-f (10 0) •> 'J n >|| l o 2 - >«t* ^ 

? LT (111) M@S[o]<^f-^ >^ b a A4r*^7 ^ 7 0 0 n 

m-4 0 0 0 nm^J¥£^J&MLT«f«l 0 3 Lfc„ 1 0 4 li^^i « 
frM«J&#^«£:1~£° :<7)If±i:»^^^t (111) 



ttJ|iE#2 004-3103000 



#H 2003-031681 



^-v: 12/ 



*i/-r)V$L%:Z^:Xm 1 0 0 n m<7)J?£ OTglSmS 1 0 
5^MU: 0 *<7>±.\Zf-9y&V)Vu>m& (PZT) 

^m^^^tX^coum^UYML, (111) Jrv-^fifcS 

xDjtmktmzm2iz7rsi- 0 mmim<^n.^m & i c p (^^xym) &k 

«fc iHf&o/jo 

[0 0 4 0] 

£ McMl?f£MM^TO ut-of-plane fcilfl n-p lane 
^XlfHIiffrllJ^^^To^o 1 ~8 (D^XKH^XO u t-o f-p 1 a 

n e x%mw$m~e<om mvf-mcD-m±*> * > h ^co ? & ( i i i ) 

-txhotzo z\z\x (i i i) miz^ftxte^mco^- ? <vo ^tt^cok^o 

hm£C n m<h U In-plane X^0MiJ^-e J — 1 1 Of IC 
WC^v^M<7)tf-^Od ^>ft;*c<7)&<7)<7)# > M$c^C n _no^1"^o Hi&^J 
1 - 8^T<7)0 ut-of-plane X^®«iJ^^i3 v^T C n mfi C m 
CO 1 0 %m~F-?r&ofco HMM 1 ~ 8£XCD I n - p 1 a n e X^HJfffUJ^^ 
£v>-CC n _nofiC_no<7) 1 0%aK*o/; o * * > h- m<7>iWC n ni/C in 
£ XZfC n .nO^C.iioK^^X(Dmm^m2 &C^1" 0 c m , w m , c_ 

no> w -ii0> ki:ov»-ctn:^to 
[0 0 4 1 ] 

[0 0 4 2] 

^<97^^-?£JBv>T 1 O 7 0^f9^L^<7)l|-A^^tT^o7 , io - 

<7)<h §coentinmi±, m^^m, 1 o ^mmyx^mm, wMKM-rz 1 o? 

[0 0 4 3] 



tBUE#2 004-3103000 



mm 2003-031681 



^-v: 13/ 





Cm, 


W M1 (° ) 


C- l l 0 


w_ 1I0 (° ) 


k 


i 


4 0 3 1 


1.18 


2 10 6 


4. 48 


7.27 


2 


5 2 18 


2.8 7 


13 2 4 


3.8 6 


5.3 0 


3 


19 3 1 


1.15 


2 10 6 


4. 08 


3.25 


4 


2 8 10 


4.75 


114 3 


5. 30 


2.74 


5 


5 8 3 3 


3.7 8 


2 8 4 3 


4.16 


2.26 


6 


3 3 5 6 


3.8 9 


3 2 6 3 


4.7 5 


1.26 


7 


3 6 6 4 


2.6 0 


2 3 5 3 


3.10 


1.86 


8 


2 8 4 4 


1.78 


2 3 8 7 


1.88 


1.26 



[0 0 4 4] 

m2] 



M2 



■mm 


mm 

(um) 


Z r/T 
itfc 


(%) 


(%) 


k 


«£E 
(V) 


®m 

(.Mm) 


(um) 


(%) 


i 


2.88 


44/56 


0.25 


0.32 


7.27 


±85 


1.14 


1.13 


0.88 


2 


1.75 


53/47 


0.21 


0.24 


5.30 


±50 


1.03 


1.01 


1.94 


3 


1.21 


60/40 


0.36 


0.25 


3.25 


±35 


0.96 


0.94 


2.08 


4 


2.45 


56/44 


0.44 


0.71 


2.74 


±75 


0.85 


0.82 


3.53 


1 5 


3.26 


42/58 


0.47 


0.56 


2.26 


±100 


0.78 


0.74 


5.13 


6 


2.28 


48/52 


0.84 


0.63 


1.26 


±70 


0.69 


0.63 


8.70 


i 7 


3.12 


58/42 


3.67 


3.85 


1.86 


±95 


0.64 


0.56 


12.50 


8 


1.86 


57/43 


7.55 


• 8.76 


1.26 


±55 


0.45 


0.39 


13.33 



[0 0 4 5] 

itmn 

&T<D± o HLTE13 CO (a) is XlF (b) izmTFir &mW*>mcO]±W,T ? -f- 

J&LtZo z\fi^mU4 0 1 t Ltfflv\ m<Z>-tfc&&&&ttm.&'<-x V ZX? 
V - >WMLti&Kft1lkLXTUWM4 0 2 t Ltz a TWWm<0±.\z^- 9 >Mv 
(PZT) OEH:7^ h £ * * U - > SUM £ £ 

^m^^LTgim^M4 o 3 i^Ltzo mmim<D±.\z^±^^nm^~ 



ffiMf 2004-3 103000 



#fl 2 0 0 3 - 0 3 1 6 8 1 ^- v : 14/ 

[0 0 4 6] 

^GOT^f-^-^ffiwT 1 0 7m^l9^L^4Oiit^M^^^f ^of: c - 

o«h ^oen^nmEE, mo^m, 1 o ^mMfx^^am. wm*H-& 1 o7 

[0 0 4 7] 

Jt«08 2-4 

^&^£l)iKLTJt1^!j2 ~ 4 ^*,I'<7)El7^fax-^^SL/: 0 
X^dlfjfPJ^^IS^. #HJtfc^IJ 2 Oifm^IlfiO u t-of-planeig 
Kisv>T (111) ffiW<0tf-?*>@3:^ (111) MISf6]t^j5:v^^ H H H 

oOut-of-plane ^Win-plane OXlJllIJt/nl'J^ilS* 
£^3 ££0^4 tc^-to 
[0 0 4 8] 

^(DTff-z- £fflv^T 1 0 7[U^«9igL^f5:<7)»A^^^^f^o7t:o - 

<ot £<7)munf±, wm^mzm. 1 o7@i^f£<«{2:s. wmizn-rz 1 07 
hi w^fi: <7) mum (o m^m z m. 4 k ^ 1- 0 

[0 0 4 9] 

[^3] 





C 1 1 1 


Wn, (° ) 


C_ 1 1 0 


w_ 110 

(° ) 


k 


1 












2 


16 8 5 


5.83 


110 6 


6. 30 


1.65 


! 3 


4 8 7 8 


2.26 


3 2 0 7 


1.17 


0.7 9 


4 


6 7 3 7 


5.98 


4 8 7 9 


2.9 9 


0.6 9 



tHliE#2 004-3103000 



mm 2 0 0 3 - 0 3 1 6 8 1 ^- v : 15/ 

[0 0 5 0] 



f>t4 





(um) 


Zr/ 
T itb 


C„hi/ C hi 
(96) 


(%) 


k 


EPJto 

ms. 

(V) 


^{4 
(//m) 


(um) 


(%) 


1 


2.82 


52/48 








±85 


0.18 


0.15 


16.67 


2 


2.10 


58/42 


38.67 


39.44 


1.65 


±65 


0.29 


0.23 


20.69 


3 


1.26 


56/44 


0.93 


1.14 


0.79 


±40 


0.26 


0.19 


26.92 


4 


2.47 


38/62 


0.25 


0.37 


0.69 


±75 


0.29 


0.21 


27.59 



[0 0 5 1 ] 

(111) l-Zy&Ts huy^-^M,mU±^, 122 1 0 nm, (111) ffiSE 
J3J¥£l0nnu (1 1 1) MSElnJcOf-^ >^§&£x^ 0 -;' ^ft-Cilf 

[0 0 5 2] 

[^5] 



£5 





mm 

(nm) 


Z r/T 


C,,, 


(* ) 


C- i i o 


W_ 110 
(° ) 


k 


Colli/ Cj|| 
(%) 


(%) 


9 


10 


53/47 


6255 


2.82 


1878 


6.12 


7.23 


0.76 


0.83 



[0 0 5 3] 

mmm i o 

£JLT<^J:-9^L-CBI2 0 (a) *3J:tMb) l»^r/^yx7 h^'; K 
*ft* L tzo m 2 <D ( a ) ittfkW (D 4 y Y^ v Y<D—m £ 

(b) 140 2*) (a) OB- B ^i:?&o t«i LT^tilit 5 



ffiliE#2 004-3103000 



#11 2 0 0 3 - 0 3 1 6 8 1 ^- v : 16/ 

[0 0 5 4] 

rnmmm 2 o 1 1 & & (100) -> ^ ( i i i ) mm^?- ? > 

2 o 2 1 Lfzo zth*^m<Dmmm%mf&fc<7)&fc2 o 3 1 Ltz 0 -of^ 
ixfn Ag±t;-r >^jni±S2 0 8 zitmir zizw^fr^tx-? * ? n 

£V);?9-~>yLX (111) mm\n]<7)£i&$:X^V ? tf * * V -V 

ft^-^T^ 1 0 0 nm<7)J?£<7)TtRm®2 0 4 £McL7^ 0 TflSm®2 0 4±tc 
-7X^-ei|iS lOO/zm, ;K£ 5 mmi:^7-->^Lt (111) MKfp]^0. 
9 P Z T- 0. 1 PMNHv§#:60|fm#M2 0 5 £^ fcf * * v -V S*"Cffi 
0 0 d p i©e-;ff2 0 Offl^JfcLfco l§m^M<7)BI)¥, y>3-^ 

0 0 nm<aJ?£-Cj£l8!L-C_LSB«&2 0 6 

[0 0 5 5] 

2 0 1 OTffl^tjRlEtt^ * > J- ? ^ > ^ (R I E ) KX^O^y^m 
J±S2 0 8, >^I2 0 9, ^ >^JPl±Mi:*fi-r > ? W. £ ^ * C^jIS& 

2 10, >?*>^£o£Cjiiig§ (^0^) ZI&j&LtZo *=> 

v^^gij(7)v'; n>«2 i i tcRjStt>f t>x^f>r (R i e) x&^ytm 

J±S 2 0 8 twitJ^-J-* J; 9 i:y X;V2 1 2 £ 2 0 0 d p i <£> b? y ffMLT/ 
X^yv- Y2l\b Lfz Q 9E%£&2 0 1 t;X)V7\s- h 2 1 1 *0 2(:^ 

[0 0 5 6] 

£P±tBiIJt 16. 1 m/ s e c -entWI"* - fc**nTi|-C* 0 , 5E5}*&D±ffi5SJg^ 
[0 0 5 7] 



mtiE#2 004-3103000 



#M 2 0 0 3 - 0 3 1 6 8 1 ^- v : 17/ 

1^6] 



£6 



3«j 


mm 

(j"m) 


Zr/ 
Tilt 


Cm 


w :!: (" ) 


C-iio 


W. 110 (° ) 


k 


C„ih/ C nl 
(%) 


(%) 


1 0 


2.13 


60/40 


5542 


2.21 


2254 


6.54 


7.28 


0.36 


0.45 



[0 0 5 8] 



mi] 

(a) i±^5£w<vwin^m(vi±mT?^^^-?com%m-?& ^ (b) ( 
[m 2 ] 

(a) WHi^'f > ^ y x 7h a 7 K^lit* f) , (b) f± (a) (DB 
[M3] 

(a) l±El-t7 5 yf*-* h ^ffl^/«W!7^fax-^^ 
mm-?*)*), (b) f± (a) »C -ClC?&otiiLt^t)±l-fe7 < •/ M 

[14] 

(a) tixL^^;i/7^<7)^ >^ -7 KOf4tEI2I"e^ «9 , (b) (i ( 



ttilE# 2004-3103000 



mm 2 0 0 3 - 0 3 1 6 8 1 ^- v : 18/ 



i >f > ? JncEM 

3 yXjv 

4 SIM 

5 ~ramn 

6 i§m«i 

8 ElWax-^ 

9 fttS&Ml 
1 0 J X)V~fV- h 

10 1 ^ 
1 0 2 
1 0 3 
1 0 4 
1 0 5 
1 0 6 

1 0 7 

2 0 1 
2 0 2 
2 0 3 
2 0 4 
2 0 5 
2 0 6 

2 0 7 EEmr^^^i-^ 
2 0 8 
2 0 9 
2 1 0 



ffiID£# 2004-3103000 



#11 2003-031681 



^-v: 19/e 



2 1 1 J X)V7°]y~ Y 

2 1 2 ;Xjk 

4 o i mm. 

4 0 2 Tf|5mM 

403 mmtm 

4 0 4 _LgRM 



ttiiiE#2 004-3103000 



mm 2003-031681 



1/ 




mfjE#2 004-3103000 




tBfiE# 2004-3103000 




miiE#2 0 0 4 



-3103000 




tbliEiff 2004-3103000 



#fl 2003-031681 ^-v: 1/E 

mm 

mm 

mm] mtitzmmmvk. j±mm±, mmm±. mmwm^^-n>mmwm 

IfK^MiiLT, Tffi^: (1) : 

[fti] 

k= (C, H /C., I0 ) x (W_ 110 /W M1 ) (1) 

(±f£^: (l) H£^t, 

Cm : Out-of-plane XMMJ^iS^lf mffH^ ( 1 1 
1 ) B<Dh°-?<7)# <> y Mfc ; 

C_n 0 : In-plane Xi|£0«d^H:mt &Sm#$l<£> (-IIO)S 
Wm * Out-of-planen y * > ?1i -?XUmWM^~tetf 

nfam<7) (lib m<D\£-?<D¥-m<m ; 

W_n0 • In-planen7 + >^- 7~XI£[II«J^C;iott &Mm^M^ 

(-1 10) ®(7)t:-^(7)#ffiips 
-trab^o ) 

[®^m] m i 



tH|iE#2 004-3103000 



^-v: l/E 

y #SI 2003-031681 

ffi I A I I If i 



ftSiJ*-^- [000001007] 
1 . ^H^J! S 1 9 9 0 ^ 8 J! 3 0 B 

ft ^ I^fflETAf 3TI3 0f 2f 



{±liiE# 2004-3103000 



